The enteric diseases of the rabbit may be classified as: 209 enteritis of known aetiology including such diseases as coccidiosis, helminthiasis, salmonellosis and infectious diptheroid enteritis (Ribbert, 1887): enteritis of unknown aetiology including such diseases as mucoid enteritis, typhlitis, typhlitis-diarrhoea, impaction, haemorrhagic and nonhaemorrhagic enteritis. Whitney (1970) refers to all these conditions of unknown aetiology as the 'enteritis complex' of rabbits.
experienced 50,0 % mortality due to coccidiosis compared with 30·0 % from the enteritis complex.
THE CLINICAL DISEASE
The enteritis complex has been reported widely throughout Europe and North America.
The mortality varies from 7,0 (Casady, Damon & Suitor, 1961) to 61,2% (Greenham, 1962) ; some breeds are said to be less susceptible than others, e.g. Jesperson & Hansen (1946-49) found that Angora rabbits were less susceptible to enteric disease than some other breeds. Whitney et at. (1976) found that the crossbred, Californian and New Zealand White, in that order, were the least susceptible to enteric disease in their series.
Ostler (1961) found that the age distribution of mortality to enteric disease showed a rapid increase after 3 weeks of age to reach a peak at 5-7 weeks. After a decline in the 8th week mortality rose again in weeks 9 and 10. Whitney (1970) supported these findings with· a similar age distribution of mortality. Blount (1945) found that most of his rabbits died between the 6th and 10th weeks of life.
The vast majority (88·0 %) of rabbits die without showing any clinical signs, excepting an anorexia over the last 2 or 3 days (Whitney, 1970) . The remainder show an anorexia, polydipsia, profound depression, a dry 'staring' coat and, in some cases, a tendency to grind their teeth. The perinaeum is soiled with watery faeces or a gelatinous mucus.
A clinical examination shows a pallor of the mucus membranes, dehydration and a normal or sub-normal temperature.
Palpation may reveal an impaction or tympanites of the large bowel. Twiehaus (1957) considered that an increase in the fluid content of the bowel was characteristic in many cases of enteritis and that 'splashing' sounds could be heard when the rabbit was held close to the ear. An affected rabbit may survive for 2-3 days after the onset of symptoms.
The blood picture shows an increased erythrocyte count, packed cell volume and haemoglobin which may be attributed to dehydration. An increased sedimentation rate is also evident.
There is a moderate leucocytosis and a relative and absolute increase in segmented neutrophils (van Kruiningen & Williams, 1972) . These same authors found elevated serum lipase, blood glucose and blood urea nitrogen levels. Serum albumin and globulin levels were increased, in part, due to dehydration. Serum a and~globulins were significantly increased. Serum sodium, calcium, chloride and potassium were reduced.
The urine samples were strongly acidic with an increase in albumin and a decrease in urobilinogen in many cases.
PATHOLOGY
Our knowledge of the pathology of the enteritis complex is limited at the present time. The carcases of affected rabbits are generally dehydrated and show soiling of the perinaeum with watery faeces or mucus.
Gross pathological changes are confined to the alimentary tract, the mesenteric lymph nodes and the gall bladder.
The stomach may be filled with a watery fluid, gas and a variable amount of mucus (Templeton, 1953) . Alternatively, it may be filled with ingesta, in which case areas of haemorrhage may be seen beneath the mucosa on the greater curvature; it is probable that these lesions arise as a result of post-mortem autolysis.
The small intestine, particularly the duodenum, is dilated, thin-walled and filled with a watery, translucent, semi-mucoid fluid which may be blood-stained.
Alternatively, the gut contents may be scanty and inspissated.
Generally, there is little evidence of changes in the mucosa but this may be intensely congested on occasion.
The most striking changes are seen in the large intestine where the caecum is impacted and may contain gas bubbles.
Similar changes are seen in the sacculus rotundus.
The mucosa of the caecum may be ulcerated. The sacculated and non-sacculated portions of the colon may be filled with a clear or bile-tinged viscid mucus.
Similar changes may be evident in the rectum. Alternatively, the colon and rectum may be empty or contain a small quantity of inspissated faecal material.
There are no gross changes in the mucosa. The mesenteric lymph nodes are slightly enlarged and the gall bladder is distended (Van Kruiningen & Williams, 1972) .
The histopathological examination shows no abnormality in the oesophagus and stomach but pronounced changes in the small intestine characterised by a goblet-cell hyperplasia which was more pronounced towards the terminal ileum. Goblet-cell hyperplasia is more difficult to detect in the colon where goblet cells are numerous normally, but staining with alcian blue-P.A.S. reveals a depletion of acidic mucus in the large bowel. In the caecum, focal aggregates of mononuclear cells are seen in association with areas of mucosal degeneration (Leontyuk, 1959; Marcato & Sja'ban, 1967; Van Kruiningen & Williams, 1972) . The mesenteric lymph nodes show a mild hyperplasia of the cortices and degenerative changes are seen in the kidneys, adrenal and salivary glands (Van Kruiningen & Williams, 1972) . EPIDEMIOLOGY Whitney (1970) described some aspects of the epidemiology of these conditions in a conventional rabbit colony.
The mortality due to the enteritis complex was 11-1 % in the years 1966 and 1967. The monthly distribution of mortality was similar in both years, with peak losses in March and August and minimal losses in October and November. If this month-by-month mortality was expressed as a percentage of the number of rabbits at risk it appeared that this seasonal variation was valid, but it was extremely difficult to assess accurately the total population in a production unit. Rollins & Casady (1967) also noted a seasonal variation in mortality. Whitney (1970) showed that if the mortality in rabbits under and over 8 weeks old was compared, the seasonal variation was seen to be due to fluctuations in the older age group. Losses in young rabbits were fairly constant throughout the year. The age distribution of mortality showed a steady increilse from 3 weeks old rising to a peak in the 6th and 7th weeks. Mortality fell in the 8th week to rise again in weeks 9 and 10. Mortality declined rapidly, thereafter. In the year 1968-69 mortality declined from 11-1 to 1·1 %. AETIOLOGY A variety of factors have been thought to influence mortality from the enteritis complex.
Diet
Diet may play an important part in the aetiology of these diseases (Klarenbeek, 1947; Paterson, 1956; Blount, 1945; Kurilov, 1957; Leontyuk, 1959; Ostler, 1961; Leontyuk, 1963) . Klarenbeek (1947) attributed gastro-enteritis in rabbits to bad feeding. In contrast, the U.S. Department of Agriculture (1949; stated that the kinds of food used were not factors in preventing, causing or curing enteric diseases. Kurilov (1957) suffered heavy losses in early-weaned rabbits (29-30 days) compared with weaning at 40 days. This is related to the level of gastric acidity which did not reach a satisfactory level until 45 days of age. The gut of the sucking rabbit is sterile due to the presence of certain antimicrobial factors in the stomach (Canas-Rodruigez & Smith, 1966; Smith, 1966) . Leontyuk (1959) considered that most gastro-enteritis was due to unsuitable food. At weaning, the change of diet may precipitate a crisis with lowered absorbtion of protein and carbohydrate. This view was supported by Whitney (1970) , who related peak mortality from the enteritis complex to weaning. Ostler (1961) gives a series of case reports where a change of diet precipitated death from enteritis and large numbers of debilitated animals. This author considered that diet is one factor in the multiple causation of these diseases.
In their studies of digestive enzymes Ugolev & Salenietse (1964) showed that little amylase was secreted by the rabbit pancreas in the first 2 weeks of life, but that it increased between the 4th and 6th weeks. McQuinton (1964) suggested that if milk production by the doe was poor and the young rabbits were forced to eat carbohydrate too early, they might develop a hypoamylasemia and a gastro-enteritis. In contrast, Ugolev & Salenietse (1964) showed that the alimentary tract of the unweaned rabbit was able to hydrolyse soluble starch and they suggested that parietal digestion may be paramount in the unweaned animal.
Bacteria
A range of bacteria have been associated with the enteritis complex. Proteus: Larson & Bell (1913) , Metchnikoff(19J4) and Metelkin & Sakharov (1940) showed that cultures of Proteus, associated with Clostridium welchii or Escherichia coli, were capable of causing gastro-enteritis and death in young rabbits.
Escherichia coli: Rougentzoff (J914) showed that E. coli was part of the normal gut flora of the rabbit and Smith & Crabb (l96J) studied its behaviour in this situation.
Ostler (1961) isolated haemolytic strains from all levels of the gut in scouring rabbits. Greenham (1962) isolated non-haemolytic E. coli from 15 of 16 cases of the enteritis complex and from only 1 of 9 healthy rabbits.
He found nine biochemically distinct groups of E. coli in this series, but their pathogenicity was not tested. Lesbouyries (1963) regards mucoid enteritis as an E. coli toxaemia induced by bad feeding. Neil (1966) studied the gut flora of the normal rabbit, both quantitatively and qualitatively and found that E. coli was confined to the large bowel in the healthy rabbit.
In cases of enteritis these organisms were disseminated throughout the small and large bowel in increased numbers.
A variety of biochemically-distinct groups can be found in healthy and scouring rabbits, none of which appear to have any primary clinical significance (Whitney, 1970) .
Clostridia: Lesbouyries & Berthe]on (1936) and Blount (1945) described cases of acute enterotoxaemia associated with clostridial organisms.
Morcos (1932) and Hauduroy (1953) reported on cases of infectious tympanites from which they isolated a clostridial organism. Sakharov & Gusev (1939) reproduced this condition by the oral administration of this organism which they called Clostridium tympany cuniculi. Rougentzoff (1914) and Smith & Crabb (1961) found C. welchii in healthy young rabbits. D. H. Neil (1966, personal communication) isolated C. we/chii and other clostridial organisms from the large bowel of healthy rabbits.
These organisms multiplied and invaded the small intestine in cases of enteritis complex.
In a series of 22 cases of the enteritis complex, 19 cases were associated with the presence of C. we/chii. In consequence, a number of does and their progeny were vaccinated with an alum-precipitated toxoid against C. welchii types A, B, C and D. This procedure failed to influence mortality from the enteritis complex.
Neil concluded that clostridial organisms had no primary role in the aetiology of these diseases.
Bacteroides: D. H. Neil (1966, personal communication) isolated these organisms from the large bowel of healthy rabbits, where similar numbers were located in cases of enteritis.
These organisms have no apparent significance in relation to the enteritis complex.
Salmonella: this infection is uncommon in the rabbit and when it occurs it is associated with sudden death, or an acute haemorrhagic enteritis with a yellowish diarrhoea in less acute cases. Pallaske & Kranhert (1958) gave a general account of the disease which is most regularly associated with S. typhimurium (Rossi & Emmanuel, 1953; Burgisser, 1955; Heje, 1959; Pigoury et al., 1959; Ghosh & Chatterjee, 1960; Gusev & Babicheva, 1961; Szemeredi, 1965 Large numbers of coccidia were found in 20·0 % of these healthy rabbits. Swarbrick (1961) saw large numbers of coccidia in clinically healthy rabbits.
There is a need to differentiate between coccidiosis and the enteritis complex.
The clinical and post-mortem appearance of the enteritis complex has been described above.
Clinical cases of coccidiosis show an anorexia polydipsia, acute depression, debility, a harsh 'staring' cast and an anaemia (Chapman, 1929; Blount, 1945) and show an associated diarrhoea which was initially watery and later became mucoid.
This diarrhoea was seen in 70,0 % of cases on the last day of their life. In contrast, Blount (1945) saw no scouring directly associated with coccidiosis.
Indeed, Harriss (1961) questioned the clinical diagnosis of coccidiosis, based on the ubiquity of the parasite in the rabbit gut and the absence of post-mortem lesions in many cases.
In cases of coccidiosis, the autopsy shows a thin-walled small intestine containing ingesta which varies from a milky-white to a fawn coloured mucinous fluid. Blount (1945) saw honey to slate-grey coloured irregular patches of ulceration in cases of coccidiosis.
In coccidiosis and the enteritis complex, peak mortality occurs around the 6th to 7th week of life. It is clear that in this feature and in many others recorded above, it is difficult to distinguish between these conditions. The principle point of differentiation lies in the presence of large numbers of coccidia in the stool in cases of coccidiosis but, even then, large numbers of coccidia may be present in cases of the enteritis complex.
It must be concluded that the line of definition between these conditions is imprecise. Whitney (1970) attempted to demonstrate the close relationship between coccidiosis and the enteritis complex.
In a conventional colony of 140 breeding does, metriclopindol replaced sulphaquinoxaline sodium as the routine coccidiostat that was fed in the diet. All other parameters of the management were unaltered.
Within 3 months, mortality from coccidiosis and the enteritis complex had risen considerably.
Following the re-introduction of sulphaquinoxaline sodium mortality to both these conditions declined rapidly, almost to zero. In the 8 months that followed mortality remained at very low levels until methyl benzoquate was introduced in place of sulphaquinoxaline when the same cycle of events occurred.
There was a close relationship between coccidiosis and the enteritis complex.
Other protozoa: a variety of other protozoa have been isolated from the alimentary tract of the rabbit, induding
Chilomastix cuniculi (Yakimoff, Wassilewsky, Korniloff & Zwietkoff, 1921; Martinez, 1941) , Embadomonas cuniculi (Collier & Boeck, 1926) , Entamoeba cuniculi (Morgan & Hawkins, 1948) , Balantidium spp. (Golikov, 1937; Westphal, 1939) , Monocercamonas cuniculi (Morgan & Hawkins, 1948) , Giardia duodenalis or Lamblia cuniculi (Hegner, 1922; Wenyon, 1926; Jassinowsky, 1927; Seifried, 1937; Willomitzer, 1959; Schneider, 1961) . The general concensus of opinion is that these protozoa do not cause any illness in rabbits.
Viruses
There is no evidence, at this time, that enteroviruses are implicated in the aetiology of the enteritis complex.
Neither Muir (1943) nor Twiehaus (1957) were able to isolate or transmit any viruses from scouring rabbits.
Fungi
Saccharomycopsis guttulatus is considered to be pathogenic for rabbits (Galli-Valerio, 1919 , 1925 Palmeiro, 1938; Hajsig & Stilinovic, 1956; Pallaske & Kranhert, ]958; Marotel & Pierron, 1950; van der Schaaf et al., 1960; Lesbouyries, 1963) . This fungus is not present in unweaned or milk-fed rabbits (Rolle & Mehnert, 1957; Shifrine & Phaff, 1958) . Hage (1945) tested the pathogenicity of this fungus and conduded that S. guttulatus may be a contributory but not a primary cause of the enteritis complex.
Some authors consider that this fungus is of no significance whatsoever (Gautier, 1955; Burgisser, 1961; Riehle & Scholer, 1961) .
TREATMENT
The early detection of these diseases presents a problem in attempting treatment. The surest sign appears to be anorexia which, in itself, is an entirely non-specific sign. However, it is a fairly significant indicator of enteric disease in the majority of cases.
In the presence of an explosive outbreak of the enteritis complex, the first objective should be the determination of the nature of the 'trigger factor'. This is not easy in these diseases where the aetiology is unknown, but experience has shown that dietary factors are important, as indicated by a number of authors, notably Ostler (1961) . Hurt (1949) recommends the complete removal of food and water for 2 days and its slow re-introduction over several more days. The success of this treatment is dependant upon the stage of the disease when this treatment is introduced. Symptomatic treatment with Glauber's salts, castor oil and soapy enemas have also been suggested by some authors. D. H. Neil (1966, personal communication) demonstrated the widespread dissemination and multiplication of bacteria in the intestine in cases of the enteritis complex. Hill & MacDonald (1956) used chloramphenicol, 1 ml intramuscularly for 3 days, with a considerable measure of success. It is emphasised that the early detection of cases is vital if this treatment is to succeed.
Some success in the control of enteritis has followed the use of dimetridazole (Whitney, 1974) . PREVENTION Preventative measures would seem to offer the best chance of success for the control of the enteritis complex at this stage. Not only do these measures reduce mortality but they may also reduce subclinical infection and debility within the colony.
A number of antibiotics and other drugs have been fed, either in the food or water, to reduce losses from these diseases.
Chlortetracycline has proved to be one of the most widely used and publicised drugs in the field (U.S. Department of Agriculture, 1953; Templeton, 1957; Olivo, 1953; Leeuwenburg & Whitmore, 1951; Kurilov, Lipatova & Mashurko, 1958; Nizametdinova, 1959 Nizametdinova, , 1960 Rolle & Mehnert, 1957; Leontyuk, 1959; Barksov, 1960; Kurilov & Lipatova, 1961; Gusev, 1961; Greenham, 1962; Casady, Hagen & Sittman, 1963; Sevim, 1967) .
The U.S. Department of Agriculture (1953) describes the feeding of chlortetracycline and vitamin B 1 2 in the diet. which resulted in a decline of mortality from 16,0 to 3·0 % in young rabbits. Kurilov et al. (1958) also obtained good results, coupled with a 40,0 % improvement in weight gain over the controls. Gusev (1961) and Nizametdinova (1959) considered that a dose rate of 0'5-1·0 mg/kg was appropriate.
Chloramphenicol has been used by Leontyuk (1959) and Barksov (1960) . The latter administered the drug in the food.
Nitrofurazone appeared to be effective when administered in the drinking water (Boch, 1957; Arrington & Davis, 1958) . These views were not supported by Nissim (1957) or by Pellerdy & Babos (1952) who found weight loss and sterility following its use, views that were not confirmed by MacDonald (1957) .
Furazolidone was fed in the diet without affecting mortality due to the enteritis complex (Hagen, 1958b; Pellerdy & Szemeredi, 1966) .
Sulphadimidine is primarily intended to control coccidiosis when administered at 0·2 % in the drinking water, but it is also effective in reducing mortality to the enteritis complex (Welsh et al., 1946; Horton-Smith, 1958 ). Sulphaguanidine has some effect, but there are toxic hazards (Joshua, 1943) .
Sulphaquinoxaline fed in the diet at 0·25 % was effective in reducing mortality to haemorrhagic enteritis and bronchopneumonia (Hagen, 1958a) . When fed at 0,4 % in the diet,sulphaquinoxaline appeared to reduce mortality to coccidiosis and the enteritis complex (Whitney, 1970) . When administered in the drinking water at 0,1-0,2 % it was effective in controlling coccidia (Horton-Smith, 1958; Davies, Joyner & Kendall, 1963) . Sulphadimethoxine fed at 75 mg/kg in the diet was effective against a mixed coccidial infection in rabbits (Tsunoda, ] 968 ). Its effect on the enteritis complex is not known.
Sulphamonomethoxine was less effective against hepatic and intestinal coccidia (Tsunoda, 1968) .
Ascorbic acid is said to be beneficial in the control of the enteritis complex (Templeton, 1957) .
CONCLUSIONS
This review demonstrates the complications, contradictions and inadequacies of our knowledge of enteric disease in the rabbit.
It is virtually impossible to summarise or indeed to clarify the situation that exists at the present time. Current work, as yet incomplete, would suggest that the enteritis complex is not as large a problem as was previously thought (Whitneyet al., 1976) . Despite this fact, work must continue to unravel the complicated problems that present themselves.
It would appear, as suggested by Ostler (1961) , that these diseases are probably multifactorial in origin. Indeed, experience in the field of medicine indicates that a wide range of aetiological agents are capable of producing a similar gut pathology.
A variety of aetiological agents have been implicated in the aetiology of the enteritis complex, of which diet, bacteria and fungi appear to be the most promising lines for further research. Until these problems of aetiology have been overcome little solid progress can be made on the control of these diseases (Mack, 1962) . A need for further research is evident.
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